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A-f^U y H ■ VhiJ^XllMirW (10 0) K*5 

v^t, fc&i^fc^^&aivhy^x (ii6) 
ie*«ft©vhy^xT«j»Jfl:3n*. wrc^s? 
*;pa#«^ (Mi~mo mm<>im?z7"zs?)i$im 

vh'J^X (116) (DAAtT5S3ti«. nr*©^ 

vpfrxummz, «*«»©Thy^x*?uffiLT, 
aft©**!**^^^;^^ (Ai~a«) 

®^*9r*-T^a^«^ (206) tzimztu «»© 

£3*8**7:*- P^m^ifc*. *««*T^P^#*tt 

«e«sn (104, 208). *B*af*£3Hi*»<tfc 
*«SF*««flr*tta«g«£ft (102, 
210), #^^;i^A*m^ (mi~m 4 ) 

ffl*0#£ft*. iS«58TW (1 0 4, 1 2 6) 
jfe»*«lHt-*t, 3>hD— 7 (12 8) tt^'J 

(130) ^svMj*x£&«ft£iiyau »^r^ 

■C. A-fyj V Y • Th'J^Xl»i|ijifti* (13 2) \z 

h'j^x (116) swumr*. 
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(2) #g 2001-503937 

^^(configurable digital transformer) t'feot MEJfi^Rr^g&'rv^/l/^ 
SfeWti. tfiffifg 1 fc<fc 2 f*s?^/HB^*««Lr, ft 1 feet tfl8 2 

Buieiitsggzi^nc^^n, buib/m':/'; -y k • v f y * *iMBS<D«tR* 

n— 9 ; 

lc£-3Tffif$,2tiZ>zk%:¥f®.t-?Z>s\'f7V >y F • vh'J ^XitUggo 
2. MKMfgBj^^V^^^ggti, tuffi^lfc.fctf 

tf c t^r^ir-r^WsRS l E«<0/^7U «y K • v F y ^Xigt@gg 0 

^#t?ct^#gii:-r5i»5(<j»2Be«co/w^y -y f • vf»; ^xttti3§ 0 

4 . HfriBtiiiBggT w tefe&tDmmm*:^. mn&^yv -y f • v f y ^x 

« y f • vFy ^xtati^o 

5. Yh'J ^X^^^rtSWr^fci60^^y T-feoT, 
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ft 
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(4) # m. 200 1-503937 

8. itute«f6^&x:>~*;l^&vhy^xji, flutes 

s>x * $ tmm$mte7 ! i/Z)\<mfc? v y ^x^mov f * x 

^-3M3oij7K«c7V^:/y -y H • V h V ^Xit^fCte^TttftO-rS?* ;PA 

xit m^^Mi*Ji^:fc-rs«j: 5 K3»Rsnfcx«««[©"v h y *xt»*s 
c t*mmt-rzm&JM7mm<D^zrv «y f • v h y ^xJBWjSfcfcv-csuR 

A*«^*S»-r*l93BaiSfi. 7- y ^.Wt'no SMSOV h y ^x£r*ij 
*fl7 EfcO/WVJ -y F • v h y ^XliWSfcfe^TltftO-r^^^A^^ 



(5) #^2 0 0 1 - 5 0 3 9 3 7 

* 

•fx » 

n- F-rs^e ; 
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mmcomm^mmi 

/W^'J y F • V h y ^X±Bi|igg(hybrid matrix amplif ier)fitgi|gg§CDM?U 
■byhTf*»)v ^n^ftOiMHIfcJu /v/rU y KtS^S (hybrid coupler)*^ 

i mtc^-To h^cdj: ^ icmmzftrc^-jv v h • v h y *x 2 2 , 

2 4 

©fifflw^Sr^-r t» ♦sggr 2 6 fli-? h y ^x 2 2 1 2 4 fc<oinnMBSRs 

O^&v h y ^(transform matrix)cDft*:*t/&gJS«\ 9 0 * ;W7'J 
WCreciprocaOTfcSo |g^«3 0<OffiSW*ttK©fe«>, AM~hA, B(i 
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«\ m^^-h Y 1 ^e>e^n5«^jOffi^fi[ffi^P,«M^C9 OJS(90 elect 
rical degree) 7£W\ -f&fc>^ Mfi0 1/4f£lt> 3®S2tx5 0 leHttC, 



mmv> 1/4 fat, s^^tx^o 

Yj = -A. z -90° + -pL Z -180° 
Y 2 = Z -180° + -|= Z -90° 
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V51 


-i -j J 
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Ly 2 J 



j[*lZ90 o = sqrt(l) 



IZWBftoteWm^MmCsigral superposition)#£DSo 



3§3 0{C«W8Wl£^U CltllCOI/>T{±Gerst5) (1 9 7 3^) (Ci^TKH^ffF 

^ 3, 7 3 1, 2 1 7^tc43i/^TlK^^n. cn(i*^iffl*(i:#^i:LT^Sn 



(8) mm 200 1-503937 

nfc3 d B 3 OfcfUflJ-TSo 

S5i«, ^h^-(Butler)§y^&Vhy7X£LT^£*l3g&3 4 x4| 

, 5 4^rjIi!lPLfc^— 'Jx^?h'J^X4 OT'fe^o #*Bgg5 2, 5 4^4 5 

° mffl$%T*&?>m'et, ^t-7-i^vh^x5oii4 5' ^h^-assvhy 

m 1 bib* ^*cd/n-t7u 7 f • v h >j ?xmmi&<D&u^/i<%;m-?&2>o 
w, 2 0(±, h y ^xt?ffli^n^.^©^gi<oiiii§@Ts^o 

ig 4 ati, y x^-e h y ^xoiS u^;i/^«iS0-efe§o 

H6 0fi, ^liB^^feitf^XxAfc^S^^^T 2 ^^;^^ h y 

^x^rwr^/w^y >y k • Thy ^xtiiig^yn^^ig-e^^o 
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f^^/l/^&VhU ^(configurable digital transform matrix) 43 <fct>'R F 
t!Mtt5/^7'J >y H • V hi) ?xmi&%S<D-fxiv ?m*^~?o 0^<Dcfc 
? (c, /W7'J >y K • V h- V ?xmm§% 1 0 0 14, «iS7W 1 0 4 Offl^Itc 
^•o-^n/iAZ^Iff bV 5X1 02 3rg-t? 0 hiJ^Xl 0 2 (4 

se transform function)3Cil|iT"3~£ 0 

tft 6 *Sfc#ijTi4, fi7 h U ^X 1 0 2 (4, 4 -DCDXJllS Jctf 4 

tUMttS 4 x 4X«V h ij fetch. E&VhU^X 1 0 2(4, 

RW^ttfcJStT 2 x 2 T h ij ^^W±OffitOD-^XT»t>«kV\ tot, 
VhU^X 1 0 2(4mx n^h^XfiJ;l,\ 

^Vh'J^Xl 0 2(4. ISSliOV h ij ^XT'i«Ltfe4l> 0 09* tf 
> S^VhU^X 1 0 2(4^-Ux^Th<J^X*rc(4^hv-^vh>;^ 
XtDU-Tft-? 



1 0 2(4, East Syracuse, New York 13057^fftcr>Anaren Microwave, Inctti^ 
OgPp^fS^f T5 8 0 0 1 4J tLTJfg^^n^^VhU^X-eH^LTtcfc^ 
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o 

giTl^-T 1 0 4ii, Shaumburg, Illinois eOlQemfiOMotorola Inc . tt§SOgP,& 
#^ TMHW9 2 7 B] i: LT«^Sft**«B-Z**WcLTt> «fcV»o «S^14hI 

WsggT W 1 0 4-\cOA*Ci, fttlMI&K (R F) mtm 1 0 6 0tt*ti 
f£, Wideband Spread Spectrum Cellular SystemM+&E I A/T I A/ I S — 9 

5 t^ommcD&mwictffiznz&orjittnftmzftmffi. (c dm a : code d 

ivision multiple access) ^HT^lCfifo T^iSSnfc{g^^t? 0 Sfc, C 
OX»ISnfe««HJa«aRe^(i, fiffi->^ r- • ^ — (PSK: phase shif 
t keying) -f\ DlE32JIiHI£IS (QAM : quadrature amplitude modulation) 

1-£E(Dffim>\ilM* — f> ^(amplitude phase keying) CDJ^-etxfc^o ffi 

x — X<E>0>JfC{i, E I A - 5 3 3 MtelC i5AMPS (Advanced Mobile Phone S 
erve)-^ I S — 5 4 tcj;3 T DM A (Time Division Multiple Access)-^, I S 
-89l:J:5NAMPS (Narrowband AMPS) ^ GSM (Global System for Mob 
lie Communication)Tjffli^tX§a:7' • ^^7i- Xtf^tlSo 

mfi/ZME^ (complex digital signaDti I 43<fctfQ A2jfC*5V»T§fi£ft5 
aKft©», fv'^^/Ttny (D/A) =3>M-2 l l 0(±, f->^;H§ 
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■Ml l 2tcfc^TIEKIt^fcil-a-?n^o &lc, I sRSMsAtfQjSa-ti 

. 1 4 IctJ^T^S ft, T^^MM^fcJctfQM^cfcoT^iS;* 

WKIg 6 H%#JSLT, R F ^pgg 1 0 6 «, t^*/1/££v h'J^Xl 16 
fc<fcoTai7j£fts A^A^fE^ftfc I fcJitfQlf'y h • *-viM/fr£>, -r— 

6 BfcSVTWett, fi/*^l/I»7 h U ^x 1 1 6 M\ 4 ocDjgfg-r 

A7j*5<tt; 4 -ocomm'ri/Zfrmti&m-rz 4x4 h u *x-efca 0 

I- y *XMgS[&if0gjg|v h y 7XMMr^;l/fit:i$aP- h^T 
So fcfcU *aW©Sfi*|R«KtSeoT, a»TMJ ?X|II]iSct±> Xh^y/ 

^ >*s^ k <t o t ^ * 5 n s m« wa^**y /a l t nmm&Bi \zxn-u 

fc T * /HB^t tc *t L r *ff S ft S o 
S6Hlc|WlSWfc^ , r«k5lc, f^H^hy^Xi l 6 (is ^^7^ 

— ^'A7JfB^M 1 ~M 4 (i, W.MfkW^l 2 0lc&t^TC<DJ;-5:& >J ?X^& 
MlCioTffjnS,, ^iSfRSggl 2 OCDm^jt±*Pl[g§(sumiiier) 12 2© 
AX7{C^LTfe«fcV''o 

I *3d:tfQ^*— Vy hT&ZhaWmi 2 2 CDtfJXJfi. RF^pggl 0 6lCjM£ 
ftSo tot S6Bfc«WWlc^-rJ:3f<:, *A*fi^<Dio«*ftfe»4J-{4«- 
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i i ecDmmrAj&c&iTmznz : 



A, 




Bn 


B i2 


B 13 


B14 


M L 


A2 




B21 


B22 


B23 


B24 


M 2 


A3 




B31 


B32 


B33 


B34 


M 3 


A4 J 




L b 4 i 


B42 


B43 


B44 . 


M 4 



nzmu Bimm^m-? f v ^x^^u k&TVZjvmsc? f v ^x 1 
7*^2 >vmw? bvzxi 16 p«3T\ 4 -o<Dmmmn®& 1 2 4 *^-r 0 cn 

*fc, ^60lct3\ fttR-teV-tf- (state sensor) 1 2 6, 1 2 8*3 

■fcZJM*'; 1 3 0 fcjj^tl&o t»3ig-trV9- 1 2 6(±, /\^ffV >y F • V Ml ^X 
fSWggtB^ 1 3 2 , ittlggTH' 1 0 4*5<fct>'R F^sBggl 0 6&£\ /vf7U 
y H • U ^Xtitigg 1 0 0?i<D&Mi8mmic&'£Lrt>&i\ Vim-b>V 1 

2 6ti, '\>C7V >y K • v 

F U ^Xitfggg 1 0 0 ftOtttfefclfctfJU /vT^U yK-Vh'J ^X«i|S^<D« 

4MHB 7WftO-"3$fe[i J E-nJM±OiiS«^aftl» L T V > 5 &{tmS (degrade 
d state)*3-A,T?fc <fcl/\> ffiOife^- Fii, a^7>J -y F • V h- 'J ^Xiitggg 
1 3 2*fcttR F^ggl 0 6 0fc®^Wr?.ili:tC<fcoT^WC s ^§o 
WM*>V 1 2 6(4, 3>7^il/->ay • X-fy^flMT'kJ: 
^a- tfA^J^ 8U07 J -^©a->X-rAA'>P)OA^Jlcf£; i gFLTfe«kl/''o coi 

3 tf A*«. /n-T^U »y F • V F l> ^Xittagg 1 0 0 tfgij©^- Kt»ttff 

«\ mfcf, SttH^tcfcv^TS^^tSc^-tr^^^Sffl-r^^-FA^Sn^o 

wiR-b^ 1 2 6 it, n>ho-7 i 2 8icm-£rzti2,m^* j 3-z.z> a vmm 

^MMWSCfcfcffiWLT, 3>FD— 5128H, ^'J1304^VhU 
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^7,1 1 6£rfHff^(reconfigure)f£o V h U ^X^«|^iS[©SiJcD^-7 p ^ 

l^'X^i l StcHn-Ff 3C£fc<J:D, f^^ivh^x l l 6(D$t 



»S(complex multiplier)^-To @^CD<fc?fc^ • ^ >y -fe— ^ffl^M 

j~M 4 ©Ij«»feJ:tfQJiS»{4, *»g|l 2 0ft4f©*JHg|Httk:A*«nSo 

M • B = (MjBj-MqBq) +j (MjBq-MqBj) 

1 2 o##£nfc&:/n\y*ii % dcDi^^swiHigs^a-ro m^A 

M . A 1Q £«r 3 fc A6, 4'D'£T(DmW®8&<Dli] l tll±1mmm<iswaer) 1 2 2 {C 

A 1I = M 1I B 11I- M 1Q B , 1Q 

+m 2I b 12I -m 2Q b 12Q 

+ M 3I B 13I- M 3Q B 13 Q 

+ M B — M B 

41 " 141 4Q 14Q 

A 1Q =M 1I B 11Q- M Q B ,U 

+ M 2 I B 12 Q- M 2Q B ,2I 

+ M 3 I B 1 3Q- M 3Q B 13I 

+ M 4I B 14Q -M 4Q B MI 

*XfcO^T4O©*J|0RJHg|HH»l 2 4^ < BHfcftS 0 ffiO*^Mtg§[plfS l 
3 8, 1 4 0, 1 4 2{i> WfniiIfA 2 , A 3 , Ajt&J&tSo 3fcK, 
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^xi i 6 a, -7hu^x^^^§m-r^ix^x^^w-r^^ffl^*iHi 

SS (AS I C : application specific integrated circuit) ~VlMJ&LTi>£^ 

o 

fTT5 V r- U ^X^^m^?iSSC(full complemenO^v^l/^&V 
h U 9Xft<Dlsi?X?KLU— FTS C ttC^cT^OWft^ tlSo C*i<&<DV h U 

^X^&^tStfi. ^6@lc^-r<t-5tc, 3>hn-7i 2 8{ci-3t^€y 1 3 
O^P>nftilLT, U^X* 1 1 8 rtMMr&t?C 5I1Wftf^ffl<0*Ul 
%m<D^r h U ^X^ttTO? F U ^X 1 tC^fo jlSTOiW tit. A^}M 1 ~M 4 
*^M7'J -y K • v h U ^XtB*gggffi^) 1 3 2 It© 



-.5 

0+j.5 
.3535S34+.353554 
.353S534+.353554 



0+j.5 

.5 

.3535534+.353S54 
.3535534+.353554 



353S534+.353554 
.3535534+.353554 

.5 
0+j.5 



.3535534+.3S3554 
.3S35534+.353554 
0+j.5 

-.5 



v b "J 9 X 1 



1 4 



(15) 13^2 00 1 -5 0 3 9 3 7 

tits^n^o mmmm^mm^mmt Arabic, mm^ru-n 0 4^h© 

OfS^tttStoi^T^-r^o C<Dlftf£i:MfTLT, 707^2 1 2tc^-TJ;5 
nW±CDiilSg§*^f^Lfc^t««(degraded state)%-&A,Tfe <fc **V^{± 

^^igiiigg^ascf^LTv^A^d^fij^-r^o 7P7 7 2 1 4(4, mm 

^Cfc&^n-trXtfWjrr*^ fn-kxutRHmicfuy Z 2 1 2tcMoT, 

LfrU ^D-feX^ite^Lfciitggg^ai-r^i:, 7n7^2 1 6lc^?£? 
fc, ^P-tXti^OfeBL^iitBgg^lKSiJ-r^o *»L>c*^iOli«K»*HgiJ 
TSCfcfcfSBFLT* 7"n7 7 2 1 8 {c^-T<i: 3 ^n-feXti^^OS^ 

VhU^X (replacement matrix)$:ii}R-r3o WTOVh'J^X2ti, iS*SST 



(16) 2 0 0 1-503937 

/l>gifcv h'J^xi 16 ten- K?#*g*fl3S©WJ|v h U ^x£^-r 0 v h 
U*X4fi, JMHSTWi 0 4rt©»3«MB«*<ttl»Lfe«#Efflv-«*ci:3V 

rtOfg 4 *«H»**aS« Lfe»#k:-r^^;l/S»v h V *X 1 16 ^fflflfgir 3 fc 
#53'J(signal isolation)%8^b-T 5 J; 5 ESJRSftTVSo 

0 0 0 0 " 

2.966125E-02+J.6833946 -6603469-j. 1784609 -.12781 1 l+j.1295191 0 

.1495217+j.4776695 1.984147E-03+j.5005064 .684023-j.4.460727&-03 0 

1075738+j.4887961 .2504059+j.4333635 4.4623 17E-03+j .68402 170 0 

V b 'J ? 7, 2 



(17) 



ft S 2001-503937 



-.6834287-j2.883536E-02 1.380069E-02+J.6838975 .1341593+j.l229523 0 

0 0 0 0 

.4778536+j.l490349 -.4807528+j. 1383495 .6833617-j.011619E-02 0 

.4886708+j. 1080837 .4864195+j.l 189444 .0301195+j.6833808 0 

T h »J 5 X 3 



-.476566+j.l528133 
-.3376994+j.3694676 

0 

.575801+j. 3692665 



•.242645 1+j .4376298 
.428231 8-j.2593597 

0 



.5083497+j.4578379 
-.4577393+j .5082725 

0 



.4929148+j.4743422 9.50376E-03+j. 1 817075 



0 
0 
0 
0 



T h 'J it X 4 



-.4818861+j. 1348983 
-.3512893+j.3566404 
.5891334+J.3476041 
0 



.2738014+j.4191281 
.4456675+j. 2276047 
-.4572723+j. 5087439 
0 



.5089527+j.4570488 0 

-.4570306+j. 5089419 0 

.1817044-j9.747811E-03 0 

0 0 



v J> «J * X 5 



fU M ~M . t± 0 L < % 

2 4 



T?> L^X 



*1 1 8F«9CDVhU^X^^ia(±iaS^n^o C©t8£©», Vh^XtM 

^>y-tr— v?M 2 (i 1 {cSS^n, fficD^TCOA^tiOlcta^^n, m^3l3 2 
ttv h U *XX««liW>H— fey htiKSnSo iBl^t;:. ^ yfe— S?M 3 H: 1 



(18) &m 200 1-503937 

sWMisn*o /vrru 7 h • v h ij ^xttinggm* i 3 2 <o»Mi*Ttf «fc#> 

hy*xa»flHfttt**Ufr&8l&fflSft*. 3Wc, 7a -y * 2 2 2 fcatr «k 5 
U^Xl 1 6*W*BSLfc£» 7n-bX(i7'0'y^2 1 2fc5««teMD, CC 

T?fes iB^L.feiR«*^t:aw*a!iis , rst>oT*feai/^ miEzrcizmziz, 
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n x n 



n x n^jft 
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2 x 2 8E» 
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